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(54) INKJET RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an Inkjet 
recorder in which a flexible boar is prevented from being 
stripped off and driving characteristics of a piezoelectric 
element are prevented from deteriorating. 
SOLUTION: The ink jet recorder comprises a plurality of 
nozzles 4, a plurality of pressure chambers 1 
communicating with respective nozzles 4, piezoelectric 
elements 10 for generating a pressure in respective 
pressure chambers 1, a diaphragm 9 for transmitting 
deformation of the piezoelectric element 10 to ink in the 
pressure chamber 1, and a flexible board 11 for 
connecting individual electrodes 12 arranged on the - 
plurality of piezoelectric elements 10 with a control 
section wherein connection with the flexible board 1 1 is 

made in the region of the piezoelectric element 10 where the individual electrodes 12 are not 
arranged. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The piezo electric crystal which makes a pressure room generate a pressure corresponding to 
two or more pressure rooms and these two or more pressure rooms which are open for free passage for 
two or more nozzles and these two or more nozzles, respectively, The ink jet recording head which 
consists of a diaphragm which tells deformation of this piezo electric crystal to the ink of said pressure 
room, And it sets to the ink jet recording device equipped with the flexible substrate which makes 
connection with the individual electrode and control section which were prepared on the piezo electric 
crystal of the plurality of this ink jet recording head. The ink jet recording device characterized by 
making connection with said piezo electric crystal and flexible substrate also in the field of a piezo 
electric crystal in which said individual electrode is not formed. 

[Claim 2] The ink jet recording device according to claim 1 characterized by making connection with the 
flexible substrate in the field of a piezo electric crystal in which the above-mentioned individual 
electrode is not formed only in the end of the longitudinal direction of said piezo electric crystal. 
[Claim 3] The ink jet recording device according to claim 1 or 2 characterized by making connection 
with the flexible substrate in the field of a piezo electric crystal in which the above-mentioned individual 
electrode is not formed in fields other than the field corresponding to the part in which the above- 
mentioned pressure room on the above-mentioned diaphragm is formed. 

[Claim 4] The ink jet recording device according to claim 1 or 2 characterized by making connection 
with the flexible substrate in the field of a piezo electric crystal in which the above-mentioned individual 
electrode is not formed in both fields other than the field corresponding to the part in which the above- 
mentioned pressure room on the above-mentioned diaphragm is formed, and the front face of the 
pressure room formative layer. 

[Claim 5] An ink jet recording device given in claim 1 characterized by using anisotropy electric 
conduction adhesives as adhesives which connect the above-mentioned flexible substrate and an 
individual electrode thru/or any 1 term of 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet recording apparatus which has the 
description in the connection structure of the ink jet recording head and flexible substrate using a thin 
film piezo electric crystal especially about an ink jet recording apparatus. 
[0002] 

[Description of the Prior Art] Conventionally as printer equipment as information-machines-and- 
equipment terminals, such as a personal computer The printer equipment using the recording head of the 
wire drive mold which prints by carrying out the magnetic drive of the wire and pressing to a platen 
through the form as an ink ribbon and a record medium, Although the printer using the recording head of 
the ink jet mold which injects ink from a nozzle according to an operation of a piezoelectric device etc. 
is used, it is observed if the ink jet mold printer equipment which the noise accompanying printing does 
not generate fits use in office. 

[0003] By having a nozzle, a pressure room, an ink supply system, an ink tank, a transducer, etc., and 
transmitting the displacement and the pressure generated in the transducer to a pressure room, the 
recording head of such a conventional ink jet mold makes an ink particle blow off from a nozzle, and 
records an alphabetic character and an image on record media, such as paper. 

[0004] In the recording head of such an ink jet mold, the method generally learned well pastes up the 
piezoelectric device of the shape of this sheet metal on the outer wall of a pressure room, sags the 
compound plate which constitutes the outer wall of a pressure room by impressing a pulse-like electrical 
potential difference to a piezoelectric device, using a sheet metal-like piezoelectric device as a 
transducer, and transmits the displacement and the pressure produced by bending to the pressure interior 
of a room through the outer wall of a pressure room. 

[0005] Here, the conventional ink jet recording device is explained with reference to drawing 7 . 
It is the explanatory view of the rough configuration of an ink jet recording apparatus, and drawing 7 (a) 
reference drawing 7 (a) prints in the form which is a record medium 51 by injecting ink from the 
recording head 52 of an ink jet mold to a record medium 51, and a recording head 52 is carried in 
carriage 54 with the ink tank 53 which supplies ink to a recording head 52, and it moves it 
perpendicularly to space. 

[0006] After it is sent out between a recording head 52 and a platen 59 by the pinch roller 56 which 
became the delivery roller 55 and the delivery roller 55, and a pair and processing of printing etc. is 
made, a record medium 51 is discharged by the pinch roller 58 which became the discharge roller 57 and 
the discharge roller 57, and a pair, and is held with a stacker 60. 

[0007] Drawing 7 (b) reference drawing 7 (b) is the rough important section sectional view (if required) 
of the conventional ink jet recording head which used the piezoelectric device of the shape of sheet 
metal with a thickness of about 100 micrometers, refer to JP,7-101051,A - it is - the passage substrate 
61 and a cover plate 62 - and The laminating of the ink pool (not shown) is carried out one by one, 
laminating fixing of the passage substrate 61 and the cover plate 62 is carried out with adhesives, and 
while the ink passage 63 connected with a nozzle (not shown) is formed among both, the ink passage 63 
and the free passage hole 64 open for free passage are formed in the thickness direction of a cover plate 
62. 

[0008] In the crevice 65 established in this passage substrate 61, while fixing the metallic diaphragm 66, 
thickness carries out laminating fixing of the piezo-electric element 68 which is about 80-100 
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micrometers, i.e., the piezoelectric device, at a it top using electroconductive glue. As for the end side of 
this diaphragm 66, it has up the height equivalent to the thickness of a piezoelectric device 68, the pars 
convoluta lobuli corticalis renis 67 is formed, the upper limit of a piezoelectric device 68 and a 
diaphragm 66 stand, and he is trying to take electrical installation with the flexible substrate 69 in the 
upper limit of the pars convoluta lobuli corticalis renis 67. 

[0009] Shrink a piezoelectric device 68, it is made to bend, as a thick broken line shows a diaphragm 66 
in drawing by it, this bending is transmitted to the ink passage 63 equivalent to a pressure room, and ink 
is made to inject by impressing an electrical potential difference in the thickness direction to such a 
piezoelectric device 68. 

[0010] However, with highly-minute-izing of printing in recent years, contraction-izing of a nozzle pitch 
and contraction-ization of a pressure room progress, and the width of face of a piezoelectric device is 
also becoming narrow in connection with it. Moreover, although highly-minute-izing of printing and 
improvement in the speed of a list and printing speed are also required and it is necessary to enlarge 
drive frequency of a piezoelectric device for high-speed printing, it will be necessary to make thin 
thickness of a piezoelectric device, i.e., a piezo-electric element, for that purpose. 
[001 1] Since adhesion by electroconductive glue is difficult for such a thin piezoelectric device, for 
example, the piezoelectric device of the shape of a thin film with a thickness of 10 micrometers or less, a 
semi-conductor manufacturing technology will be applied and membranes will be formed by the mask 
sputtering method using a mask. 

[0012] Here, with reference to drawin g 8 , the ink jet recording head using the conventional thin film 
piezo electric crystal is explained. 

Drawing 8 reference drawing 8 is the important section cross-section perspective view of an ink jet 
recording head, and the ink supply way 72 which supplies ink, and the flow way 73 which leads ink to a 
nozzle 80 are formed from the ink supply path 74 which supplies ink to the pressure room 71 
corresponding to each nozzle 80 prepared in the nozzle plate 79, and each pressure room 71 in common 
by the pressure interior wall 75 which consists of a metal or resin, and the ink supply path 74. 
[0013] A diaphragm 76 is firmly connected to the upper limit of this pressure room 71,10 micrometers 
or less in thickness and a 3-micrometer piezo electric crystal thin film are made to deposit on the top 
face of this diaphragm 76 by the mask sputtering method, and each electrostrictive actuator 77 is formed 
in it, and the individual electrode 78 is made to deposit by the mask sputtering method similarly on each 
electrostrictive actuator 77. 

[0014] the diaphragm 76 with which the electrical signal from the control board of the body of printer 
equipment is impressed through a flexible substrate (not shown) to each electrostrictive actuator 77 of 
this, and the electrical signal was impressed ~ drawing - setting — thick broken-line ****-- it prints by 
injecting an ink particle from a nozzle 80 by bending like and transmitting this bending to the pressure 
room 71. 
[0015] 

[Problem(s) to be Solved by the Invention] However, in the case of the ink JIETO recording head using 
the conventional thin film piezo electric crystal, the problem that a flexible substrate exfoliates 
according to force, such as hauling which starts a flexible substrate in an assembly process, or a thin film 
piezo electric crystal and a diaphragm exfoliate mutually arises. 

[0016] That is, it is for contraction-izing of a nozzle pitch and contraction-ization of a pressure room to 
progress, to take for the width of face of a piezoelectric device to also become narrow in connection with 
it, for a plane-of-composition product with a diaphragm to become small, and for bond strength to fall. 
[0017] Although what is necessary is just to make it a flexible substrate paste up on an individual 
electrode and the whole surface in order to solve the problem of such exfoliation, if it does so, parasitism 
electrostatic capacity will increase, or the restraint by the flexible substrate becomes strong, and the 
problem that the drive property of a piezoelectric device falls arises. 

[001 8] Therefore, this invention aims at preventing the fall of the drive property of a piezoelectric device 

while it prevents exfoliation of a flexible substrate. 

[0019] 

[Means for Solving the Problem] Drawing 1 is the explanatory view of the theoretic configuration of this 
invention, and explains The means for solving a technical problem in this invention with reference to 
this drawings . In addition, the base material and sign 15 from which the flow way where the sign 2 in 
drawing 1 passes to an ink feed hopper, and a sign 3 passes to a nozzle 4, the ink supply path where a 
sign 6 is connected with the ink supply path 5, and a sign 8 constitute a pressure interior wall, and a sign 
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13 constitutes the flexible substrate 1 1 express a covering film. 

[0020] Drawing J, (a) and (b) reference (1) this invention the ink jet recording head which consists of a 
diaphragm 9 which tells deformation of the piezo electric crystal 10 which makes the pressure room 1 
generate a pressure corresponding to two or more pressure rooms 1 and two or more of these pressure 
rooms 1 which are open for free passage, respectively for two or more nozzles 4 and two or more of 
these nozzles 4, and a piezo electric crystal 10 to the ink of the pressure room 1 ~ and In the ink jet 
recording device equipped with the flexible substrate 1 1 which makes connection with the individual 
electrode 12 and control section which were prepared on the piezo electric crystal 10 of the plurality of 
this ink jet recording head It is characterized by making connection between a piezo electric crystal 10 
and the flexible substrate 1 1 also in the field of a piezo electric crystal 10 in which the individual 
electrode 1 2 is not formed. 

[0021] Thus, since exfoliation of the flexible substrate 1 1 was prevented since the plane-of-composition 
product was enlarged by carrying out also in the field of a piezo electric crystal 10 in which the 
individual electrode 12 is not formed when connecting an ink jet recording head and the flexible 
substrate 1 1, and it has joined also to the piezo electric crystal 10 directly, exfoliation with a piezo 
electric crystal 10 and a diaphragm 9 can also be prevented. In addition, although an operation of the 
piezo electric crystal 10 in the field which parasitism electrostatic capacity increases and is not 
equivalent to the pressure room 1 becomes a problem in connection with this, when the width of face of 
a piezo electric crystal 10 is reduced and a piezo electric crystal 10 is thin-film-ized, priority is given 
more to the effectiveness of the increment in bonding strength. 

[0022] (2) Moreover, this invention is characterized by making connection with the flexible substrate 1 1 
in the field of a piezo electric crystal 10 in which the individual electrode 12 is not formed only in the 
end of the longitudinal direction of a piezo electric crystal 10 in the above (1). 

[0023] Thus, by making connection with the flexible substrate 1 1 only in the end of the longitudinal 
direction of a piezo electric crystal 10, constraint of the piezo electric crystal 10 by the flexible substrate 
1 1 can be decreased, and the high-speed operation of a piezo electric crystal 10 becomes possible by it. 
[0024] (3) Moreover, this invention is characterized by making connection with the flexible substrate 1 1 
in the field of a piezo electric crystal 10 in which the individual electrode 12 is not formed in fields other 
than the field corresponding to the part in which the pressure room 1 on a diaphragm 9 is formed in the 
above (1) or (2). 

[0025] Thus, the effect to injection of the ink accompanying the fall of the drive property by a piezo 
electric crystal 10 being restrained is reducible to minimum by separating from the field corresponding 
to the pressure room 1 the field of a piezo electric crystal 10 in which the individual electrode 12 linked 
to the flexible substrate 1 1 is not formed. 

[0026] In addition, in the case of drawing, since the diaphragm 9 and the ink supply path 5 are isolated 
by the thick pressure room formative layer 7 of three layers, even if it has connected on the field 
corresponding to the ink supply path 5, there is no problem, but since it becomes impossible to disregard 
the effect of a piezo electric crystal 10 to the ink supply path 5 when isolation is not enough, it is 
necessary to avoid the field corresponding to the ink supply path 5. 

[0027] (4) Moreover, this invention is characterized by making connection of the flexible substrate 1 1 in 
both fields other than the field corresponding to the part in which the pressure room 1 on a diaphragm 9 
is formed, and the front face of the pressure room formative layer 7 in the above (1) or (2). 
[0028] Generally, although a defect may be produced [ in / a diaphragm 9 is a metal thin film with a 
thickness of several micrometers - about ten micrometers, and its rigidity is low in itself, and / hauling of 
a joint ] Thus, for example, it is thick, by making connection with the flexible substrate 1 1 also in the 
front face of the pressure room formative layer 7 of the thickness of dozens - about 100 micrometers of 
numbers, firmer connection is attained and exfoliation of the flexible substrate 1 1 in an assembly process 
can be prevented. 

[0029] (5) Moreover, this invention is characterized by using the anisotropy electric conduction 
adhesives 16 as adhesives which connect the flexible substrate 1 1 and the individual electrode 12 in the 
above (1 ) thru/or either of (4). 

[0030] Thus, since it functions as usual adhesives in the field which conductive connection in the 
flexible substrate 1 1 and the individual electrode 1 2 becomes easy, and does not have a conductive 
member by using the anisotropy electric conduction adhesives 16, the bond strength in the field which 
has not exposed the electrode 14 of the flexible substrate 1 1 can be raised. 

[0031] In addition, although an adhesion process becomes easy when a sheet-like thing may be used, the 
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thing of a spreading mold may be used as anisotropy electric conduction adhesives 16 and the sheet-like 
anisotropy electric conduction adhesives 16 are used, when the futility by clipping increases and another 
side and the spreading mold anisotropy electric conduction adhesives 16 are used, it oozes, and although 
it becomes less poor, alternative spreading using a mask is needed and formation of a detailed pattern 
becomes difficult. 
[0032] 

[Embodiment of the Invention] Here, the gestalt of operation of the 1st of this invention is explained 
with reference to drawing 2 and drawing 4 . 

Drawing 2 reference drawing 2 is a rough perspective view in which it is shown near the ink jet 
recording head of the ink jet recording apparatus of the gestalt of operation of the 1st of this invention. 
Drawing shows the case where the head of four colors of Y, M, C, and K is prepared for color 
correspondence. In order to make a configuration easy to understand, the head of both ends shows the 
condition of having completed, the condition before the head of a No. 2 side fixes the pressure room 
formative layer from the right is shown, and the head of a No. 3 side shows the condition before pasting 
up a diaphragm from the right. 

[0033] The ink jet recording head of the gestalt of this 1st operation Into the part corresponding to the 
ink supply path 24 of the pressure interior wall 27 (condition of the head of the right to a No. 2 side) 
which specifies the configuration of the ink supply paths 24 and 25 The pressure room formative layer 
26 which has a crevice for forming puncturing for forming the ink feed hopper 22 and the pressure room 
1 is pasted up (condition of the head of the right to a No. 3 side). Subsequently After pasting up a 
diaphragm 28, the mask sputtering method is used for the top face of a diaphragm 28. 10 micrometers or 
less in thickness For example, the 3-micrometer electrostrictive actuator 29 is formed in the shape of a 
stripe at the predetermined spacing. Then, after forming an individual electrode (not shown) using the 
mask sputtering method the same on an electrostrictive actuator 29, After connecting an individual 
electrode and the individual electrode of the flexible substrate 32 using anisotropy electric conduction 
adhesives (not shown) (condition of the head of both ends), It assembles so that the nozzle 31 and the 
flow way 23 which were established in the nozzle plate 30 may be in agreement, and ink 35 is injected 
from a nozzle 3 1 by driving an electrostrictive actuator 29. 

[0034] Drawing 3 reference drawing 3 is the top view of the flexible substrate 32. The flexible substrate 
32 The center section (field across which it faced with the anisotropy electric conduction adhesives 38 
and 40 on either side in drawing) of the front face of the electrode 34 of the predetermined pattern 
formed on the base material 33 is covered with the covering film 36. To the head section 37 and the 
control board connection 39 of this flexible substrate 32, respectively the anisotropy electric conduction 
adhesives 38 and 40 (the trade name by Three Bond Co., Ltd.: 3370K) of the shape of a hot melt type 
sheet 120 degrees C and 3 kgf/cm2 After heating and pressing and tacking carrying out on the conditions 
for 3 seconds, the excision sections 41, 42, and 43 shown with a broken line are excised. In addition, the 
die length of the electrode 33 by the side of connecting [ 37 ] to an electrostrictive actuator 29 in this 
case, i.e., the head section, is made into 0.1 0-1. 0mm, for example, 0.15mm. 

[0035] Drawing 4 (a) thru/or (c) reference drawing 4 (a) are the important section top views showing the 
connection condition of the flexible substrate 32, and drawing 4 (b) is the sectional view which met the 
alternate long and short dash line which connects A-A f of drawing 4 (a), and drawing 4 (c) is drawing 
having expanded and shown the inside of the circle shown with the broken line of drawing 4 (b) further. 
In this invention, it is made to deposit so that it may be longer than the die length of the pressure room 
21 , for example, may become long about 0.3mm about an electrostrictive actuator 29 at a flexible 
substrate connection side, and the individual electrode 44 with which a periphery serves as the inside 
from an electrostrictive actuator 29 is formed on this electrostrictive actuator 29 so that clearly from 
drawing. 

[0036] And after [ which does not require the connection of the flexible substrate 32 for the pressure 
room 21 ] positioning like, where pulse heat is pressed to a connection While fusing the hot melt type 
anisotropy electric conduction adhesives 38 and carrying out electric conduction junction of the 
electrode 34 and the individual electrode 44 of the flexible substrate 32 by impressing pulse current to 
pulse heat Also in the field which does not form the individual electrode 44 of an electrostrictive 
actuator 29, an electrostrictive actuator 29 and the flexible substrate 32 are joined. In addition, the 
junction conditions in this case are 180 degrees C, and are 5 kgf/cm2. It considers as for 20 seconds. 
[0037] In this case, since the anisotropy electric conduction adhesives 38 are used on the occasion of 
junction, it connects conductively in the thickness direction, but since conductivity is not shown in a 
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longitudinal direction, connection between each electrode 34 and the electrode according to each is 
attained. In addition, in the case of drawing, in the edge of an electrostrictive actuator 29, the case where 
it is joined through the covering film 36 is shown. 

[0038] Thus, in the gestalt of operation of the 1st of this invention, since junction to the flexible 
substrate 32 is performed also in the field in which the area of an electrostrictive actuator 29 is widely 
formed as much as possible in in the range which does not affect detailed-ization, and the individual 
electrode 44 of an electrostrictive actuator 29 is not formed and the plane-of-composition product is 
made large, generating of exfoliation of the flexible substrate 32 accompanying detailed-izing in an 
assembly process can be prevented. 

[0039] Moreover, since it has gone junction to an electrostrictive actuator 29 and the flexible substrate 
32 in the location which is distant from the pressure room 21 only to the end side of an electrostrictive 
actuator 29, the fall of the drive property which does not restrain an electrostrictive actuator 29 beyond 
the need and originates in the constraint by the flexible substrate 32 accompanying thin-film-izing of an 
electrostrictive actuator 29 can be prevented. 

[0040] That is, since deformation of the thin film-like electrostrictive actuator 29 is controlled and it 
stops fulfilling desired drive conditions when constraint by the flexible substrate 32 becomes 
superfluous, it becomes important in the thin film-like electrostrictive actuator 29 to lessen such 
constraint. 

[0041] Moreover, in the gestalt of operation of the 1st of this invention, since pulse heat is used in the 
case of junction, using anisotropy electric conduction adhesives as adhesives for junction, there is little 
outflow of adhesives and it can perform junction with a level difference smoothly. In addition, when a 
level difference is large, it is desirable to join on both sides of the sheet which has thermal conductivity 
between the chip of pulse heat and the flexible substrate 32, using what prepared the level difference at 
the tip of a chip of pulse heat beforehand.. 

[0042] Moreover, in the gestalt of operation of the 1st of this invention, since needed die length is left 
and excised after pasting up the sheet-like anisotropy electric conduction adhesives 38 on the flexible 
substrate 32, the breadth of the anisotropy electric conduction adhesives in an unnecessary part can be 
lost. That is, since junction to the flexible substrate 32 becomes wide range and constraint by the flexible 
substrate 32 becomes large superfluously on the contrary when anisotropy electric conduction adhesives 
are applied or adhered to an electrostrictive actuator 29 side, the poor drive of an electrostrictive actuator 
29 arises. 

[0043] In addition, although there is an advantage whose ** the need that anisotropy electric conduction 
adhesives use a sheet-like thing does not not necessarily have, oozes compared with sheet-like 
anisotropy electric conduction adhesives when you may apply to a predetermined pattern alternatively 
and it applies to it using a mask using the anisotropy electric conduction adhesives of a spreading mold, 
and decreases, it becomes difficult to form a pattern with a width of face of 0.5mm or less. 
[0044] Next, with reference to drawing 5 and drawing 6 , the gestalt of the 2nd thru/or operation of the 
5th of this invention from which the configuration of an ink supply path and a junction condition with a 
flexible substrate differ is explained. 

Drawing 5 (a) In the case of the ink jet recording head of the gestalt of this 2nd operation, the pressure 
room 21 and the ink supply path 24 which were specified by the pressure interior wall 27 are connected 
through the ink feed hopper 23 3 **, and the ink of the pressure room 21 is injected from the nozzle 31 
prepared in the nozzle plate 30 through the flow way 23. 

[0045] Moreover, a diaphragm 28 pastes up firmly so that the pressure room 21 may be covered in the 
upper part of the pressure interior wall 27, and after making it deposit so that an electrostrictive actuator 
29 may be longer than the pressure room 21 and may not be built by the mask sputtering method on this 
diaphragm 28 at the ink supply path 24, the individual electrode 44 is formed on an electrostrictive 
actuator 29. 

[0046] And after carrying out alignment so that the exposure edge by the side of the covering film 36 of 
the electrode 34 formed in the flexible substrate 32 may be in agreement with the edge of an 
electrostrictive actuator 29, it joins using pulse heat. 

[0047] Also in this case, since it has connected with the flexible substrate 32 also in the field in which 
the individual electrode 44 of an electrostrictive actuator 29 is not formed like the gestalt of the 1st 
operation of the above, exfoliation of the flexible substrate 32 can be prevented. Moreover, since 
junction to an electrostrictive actuator 29 and the flexible substrate 32 is performed in the location 
distant from the pressure room 21, effect of constraint of the electrostrictive actuator 29 by the flexible 
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substrate 32 can be lessened. 

[0048] In addition, the thickness of the pressure interior wall 27 on the ink supply path 24 in this case 
Since it is not thick compared with the pressure room formative layer of three layers in the gestalt of the 
1 st operation, when an electrostrictive actuator 29 is built over the ink supply path 24 Since the effect of 
deformation of an electrostrictive actuator 29 also reaches the ink supply path 24 and effect also reaches 
the pressure room 21 which adjoins through the ink supply path 24, in the gestalt of this 2nd operation, it 
is necessary to form so that an electrostrictive actuator 29 may not be built over the ink supply path 24. 
[0049] Drawing 5 (b) 3 **, although the ink jet recording head of the gestalt of this 3rd operation is the 
same as that of the gestalt of the 2nd operation of the above almost, they differ a little in the junction 
condition of the flexible substrate 32. That is, while making it mostly in agreement with the edge of the 
flexible substrate 32, and the wall of the pressure room 21, alignment is carried out so that the edge of 
the covering film 36 may be mostly in agreement with the edge of an electrostrictive actuator 29, and the 
anisotropy electric conduction adhesives 38 are made to extend also on the covering film 36 in the 
gestalt of this 3rd operation, so that the direct connection between the electrode 34 of the flexible 
substrate 32 and an electrostrictive actuator 29 may not arise. 

[0050] Since an electrostrictive actuator 29 does not drive except the field of the pressure room 21 since 
an electrostrictive actuator 29 is restrained by the flexible substrate 32 by adopting such a configuration 
compared with the gestalt of the 2nd operation except the field of the pressure room 21 , and the area of a 
conductive joint becomes small, parasitism electrostatic capacity can be reduced. 

[0051] Drawing_6 (a) 3 **, although the ink jet recording head of the gestalt of this 4th operation is the 
same as that of the gestalt of the 3rd operation of the above almost, they differ a little in the 
configuration of a diaphragm 28, and the junction condition of the flexible substrate 32. That is, in the 
gestalt of this 4th operation, some diaphragms 28 are excised and connection by the anisotropy electric 
conduction adhesives 38 is made also on the top face of the exposed pressure interior wall 27. 
[0052] Generally, since the diaphragm 28 consists of metal thin films with a thickness of several 
micrometers - about ten micrometers, its rigidity is low, and although a defect may be produced in 
hauling for a joint, since it is joining by adopting the above configurations also on the top face of the 
strong rigid pressure interior wall 27 with a thickness of dozens of micrometers - hundreds of 
micrometers, generating of exfoliation of the flexible substrate 32 can be prevented. 
[0053] Drawin g 6 (b) 3 **, although the ink jet recording head of the gestalt of this 5th operation is the 
same as that of the gestalt of the 3rd operation of the above almost, they differ a little at the point 
reinforced with adhesives 45 while it bends the flexible substrate 32. That is, in case the flexible 
substrate 32 is joined in the gestalt of this 5th operation, after heating and joining, pressing by pulse 
heat, while bending so that it may have a predetermined include angle for the flexible substrate 32 from 
a plane of composition, where pulse heat is pressed, it rises with adhesives 45 and the section is 
reinforced so that exfoliation may not arise. 

[0054] In the gestalt of this 5th operation, since the flexible substrate 32 is beforehand reinforced with 
bending and adhesives 45, in case it connects with a control board, the other end 39, i.e., the control 
board connection, of the flexible substrate 32, it is not necessary to bend anew, therefore the defect by 
exfoliation does not occur in a connection process. 

[0055] Moreover, since bending work of the flexible substrate 32 is performed to the bottom of press of 
pulse heat, it is 3 - 5 kgl?cm2. In connection with bending work, exfoliation does not arise under press of 
extent. 

[0056] As mentioned above, although the gestalt of each operation of this invention has been explained 
Although this invention is not limited to the configuration in the gestalt of operation, various kinds of 
deformation is possible, for example, the configuration and physical relationship of a pressure room and 
an ink supply path are not restricted to the gestalt of the 1st operation, or the gestalt of the 2nd operation 
and the thing of various kinds of configurations can be used What is necessary is just to perform junction 
to the field and flexible substrate which, in short, do not form the individual electrode of an 
electrostrictive actuator at least in the location which is not applied to a pressure room. 
[0057] 

[Effect of the Invention] Since junction to the field and flexible substrate which do not form the 
individual electrode of a piezo electric crystal in the location which makes the die length of a piezo 
electric crystal longer than the die length of a pressure room, and is not applied to a pressure room is 
performed according to this invention Since constraint of a piezo electric crystal is made small greatly 
[ bonding strength ], while being able to prevent exfoliation of a flexible substrate, the place which can 
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acquire an expected drive property and contributes to detailed-izing of an ink jet recording device and 
improvement in the speed by it is large. 

[Translation done.] 
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[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

The piezo electric crystal which makes a pressure room generate a pressure corresponding to two or 
more pressure rooms and these two or more pressure rooms which are open for free passage for two or 
more nozzles and these two or more nozzles, respectively, The ink jet recording head which consists of a 
diaphragm which tells deformation of this piezo electric crystal to the ink of said pressure room, And it 
sets to the ink jet recording device equipped with the flexible substrate which makes connection with the 
individual electrode and control section which were prepared on the piezo electric crystal of the plurality 
of this ink jet recording head. The ink jet recording device characterized by making connection with said 
piezo electric crystal and flexible substrate also in the field of a piezo electric crystal in which said 
individual electrode is not formed. 
[Claim 2] 

The ink jet recording device according to claim 1 characterized by making connection with the flexible 
substrate in the field of a piezo electric crystal in which the above-mentioned individual electrode is not 
formed only in the end of the longitudinal direction of said piezo electric crystal. 
[Claim 3] 

The ink jet recording device according to claim 1 or 2 characterized by making connection with the 
flexible substrate in the field of a piezo electric crystal in which the above-mentioned individual 
electrode is not formed in fields other than the field corresponding to the part in which the above- 
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mentioned pressure room on the above-mentioned diaphragm is formed. 
[Claim 4] 

The ink jet recording device according to claim 1 or 2 characterized by making connection with the 
flexible substrate in the field of a piezo electric crystal in which the above-mentioned individual 
electrode is not formed in both fields other than the field corresponding to the part in which the above- 
mentioned pressure room on the above-mentioned diaphragm is formed, and the front face of the 
pressure room formative layer. 
[Claim 5] 

An ink jet recording device given in claim 1 characterized by using anisotropy electric conduction 
adhesives as adhesives which connect the above-mentioned flexible substrate and an individual electrode 
thru/or any 1 term of 4. 
[Claim 6] 

An ink jet recording device given in claim 1 to which said piezo electric crystal is characterized by ** 
formed by the mask sputtering method thru/or any 1 term of 5. 
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